Zinc supplementation partially prevents renal pathological changes in diabetic rats.
We have demonstrated that Zn supplementation mediated up-regulation of cardiac metallothionein (MT) as a potent antioxidant prevented the development of diabetic cardiomyopathy. The present study was undertaken to test whether induction of renal MT synthesis by Zn supplementation protects the kidney from diabetes-induced damage. Streptozotocin-induced diabetic rats were treated with and without Zn supplementation at 5 mg/kg in drinking water for 3 months. Diabetic renal damage was detected by examining renal pathological alterations and 24-h urinary protein levels. Three-month Zn supplementation immediately after the onset of diabetes, partially but significantly, prevented the kidney from diabetes-induced increases in 24-h urinary proteins and pathological alterations. Diabetes-induced renal oxidative damage, inflammation and up-regulated expression of profibrosis mediator connective tissue growth factor (CTGF) were also markedly attenuated by Zn supplementation, along with significant increases in Zn levels concomitant with MT expression in renal tubular cells. Direct exposure of renal tubular (HK11) cells to high levels of glucose (HG) induced CTGF up-regulation predominantly through ERK (extracellular signal-regulated kinase)1/2-dependent, and partially through p38 mitogen-activated protein kinase (MAPK)-dependent pathways. Pretreatment of HK11 cells with Zn or cadmium induced MT expression and also significantly suppressed HG-induced CTGF expression. These results provide the first evidence for Zn supplementation to attenuate diabetes-induced renal pathological changes, likely through prevention of hyperglycemia-induced CTGF expression by Zn-induced MT in renal tubular cells.